The direct myocardial effects of xenon in the dog heart in vivo.
Xenon has minimal hemodynamic side effects, but no data are available on its direct myocardial effects in vivo. We examined myocardial function during the global and regional administration of xenon in the dog heart. Anesthetized (midazolam/piritramide) dogs (n = 8) were instrumented for measurement of left ventricular pressure, cardiac output, and blood flow in the left anterior descending coronary artery (LAD) and circumflex coronary artery. Regional myocardial function was assessed by sonomicrometry in the antero-apical and the postero-basal wall. Hemodynamics were recorded during baseline conditions and during inhalation of 50% or 70% xenon, respectively. Subsequently, a bypass containing a membrane oxygenator was installed from the carotid artery to the LAD, allowing xenon administration only to the LAD-dependent myocardium. No changes in myocardial function were observed during inhalation of xenon. The regional administration of 50% xenon had no significant effect on regional myocardial function (systolic wall thickening and mean velocity of systolic wall thickening). Seventy percent xenon reduced systolic wall thickening by 7.2% +/- 4.0% and mean velocity of systolic wall thickening by 8.2% +/- 4.0% in the LAD-perfused area (P < 0.05). There were no changes of global hemodynamics, coronary blood flow, and regional myocardial function in the circumflex coronary artery-dependent myocardium. Xenon produces a small but consistent direct negative inotropic effect in vivo. Regional administration of xenon direct to the left anterior descending-perfused myocardium resulted in a small but consistent negative inotropic effect of the noble gas in the dog heart in vivo.